The core of the apparatus is a superconducting niobium cavity, with one face covered by the semiconductor layer. Fol lowing the results of a theoretical calculation, the cavity layout has been modified from the original rectangular shape to a reentrant cylindrical geometry. A picture of the cavity can be seen in figure 2.
The experiment MIR (Motion Induced Radiation) studies the quantum vacuum in the presence of accel erated boundaries. The phenomenon is known as the Dynamical Casimir effect [1] : we try to reveal directly the presence of a non-empty vacuum by using a boundary un dergoing an oscillation, and hence radiating energy due to the dissipative action against the vacuum photons. In our set-up the oscillating boundary is a wall of a high-Q superconducting microwave cavity, and an effective mo tion is realized by means of a time variable mirror. Fol lowing an idea of Lozovik [2] and Yablonovitch [3] we de veloped a scheme in which a semiconductor slab switches from complete transparency to total reflection at a con trolled frequency by using an amplitude modulated laser beam [4] . The semiconductor is illuminated by a train of laser pulses, with a repetition rate twice the resonance frequency νr of the cavity (parametric resonance condi tion). Each pulse has enough energy to produce in the semiconductor a plasma capable of reflecting the electro magnetic radiation at frequency νr [5] . If the recombina tion time of the semiconductor is short enough, at the end of each pulse the plasma disappears. In this we achieve an effective motion of the boundary, which satisfies the parametric resonance condition. If the number of consec utive pulses is suffi cient, a measurable signal will appear in the resonant cavity. A complete parametrization of our set-up has been done by V.V. Dodonov [6] . In figure  1 a schematic view of the apparatus is given. It is possible to identify a few blocks with the different elements of the system: a superconducting cavity with a semiconductor wall placed inside a liquid helium cryostat; a detection system for measuring a very small number of photons; the laser system; the data acquisition and general con trol of the apparatus. Details will now be given on the status of each part.
The cavity is a cylinder 54 mm diameter and 30 mm height and has been optimized for a large Dynamic Casimir effect signal [6] . On the inner post of the reen trant cavity a semiconductor slab is attached in order to provide an effective frequency change when illuminated. The cavity resonance frequency is 2.35 GHz and the Q value is in excess of 10 6 with the semiconductor inserted. The photons present in the cavity will be detected by a loop antenna coupled to a receiver chain. The antenna is inserted into the cavity by a hole and its position is con trolled by a pair of computer driven cryogenic motors. A feedback program optimizes the coupling by changing the antenna penetration and orientation with respect to the magnetic flux. All the components are kept inside a 50 L liquid helium cryostat. Continuos operation of 12 hours without refilling are expected, and working temperatures are in the range 1 to 8 °K. In order to reach a fre quency match between the laser repetition frequency and the cavity proper frequency, the cavity itself is equipped with a tuning rod. Changing the penetration depth of the rod inside the cavity changes its effective length thus resulting in a change of the proper frequency. Prelimi nary measurements using a 30 mm sapphire rod shows that 25 MHz tuning is achieved. 
MIR: an Experiment for the Measurement of the Dynamical Casimir Effect

SEMICONDUCTOR
From the theoretical calculations follows that the proper semiconductor should have a re combination lifetime τ of 10 to 25 ps, with a mobility μ ∼ 1 m 2 / (V s). This is obtained by irradiating with fast neu tron a slab of bulk GaAs. Due to the close down of the reactor which was irradiating our samples, during 2008 we had to find another facility for sample irradiation. It has to be noted that the function relating the recombi nation time with the dose is exponential, thus becoming very critical the accuracy of thedosemeasurement in or der to obtain a precise recombination time. A few more sample now have been produced at a second facility at the Laboratori ENEA in Roma -Casaccia, with a result of τ ∼ 7 ps. Currently we are using a nuclear facility located in the United States. High sensitivity measure ment (about 1 ps resolution) of the recombination time is performed with the THz pump and probe technique, at cryogenic temperature, by the group of Prof. Krotkus at the University of Vilnius. This measurement provides also an estimate of the sample mobility, which is roughly the bulk GaAs one as already shown by [7] , i.e. ∼ 1 m 2 / (V s) as requested.
DETECTION CHAIN
The cavity photons are detected via a heterodyne scheme. The output signal from the antenna is amplified by a cryogenic amplifier and then sent to the room temperature chain. After a post amplification the signal is down-converted to 10.7 MHz frequency where it is again amplified and filtered around the cavity line-width before being recorded with a fast sampling digital oscilloscope. During 2008 no further improvements have been made to the chain which has a sensitivity of 100 photons for a single measurement.
LASER
The light source is a home built Nd:YVO4 laser generating a stable cw (λ=1064 nm) mode-locking train of 4.4 ps pulses at 4.7 GHz, pumped by a 1-W laser diode emitting at 808 nm [8] . This source is injected onto a pulse picker system, which selects a number of consecu tive pulses to be fed into an optical amplifier [9, 10] . The number of pulses to be amplified is chosen by considering the ratio between the total energy available in the ampli fier and the minimum energy per pulse. With the newly designed microwave cavity the request on laser energy at the end of the amplification process is now relaxed to some tens of mJ. The laser is now located at the Lab oratori Nazionali di Legnaro and during 2008 we have characterized its performance and improved its reliabil ity and stability.
Using a feedback system we expect a 1 kHz stability of the amplitude modulation signal. This frequency can also be tuned around its central value for about 1 MHz. The total energy available for a single macro pulse is about 50-70 mJ. A picture of the laser set-up can be seen in figure 3 .
EXPECTED SENSITIVITY AND BACKGROUND EFFECTS
The measurement procedure will be as follows: precise determination of the cavity resonance frequency νr and tuning of the laser amplitude modulation rate exactly at 2νr. Sending the train of pulses to the semiconduc tor slab inside the cavity will produce a parametric am plification process with gain G V . Since the minimum detectable number of photons for our detection chain is about 100, this means that a gain of about 100 must be reached to see the amplified vacuum photons. This value is within the capability of the apparatus. Actually, since the procedure can be repeated, even a lower gain can be tolerated. A precise evaluation of the gain will be per formed once all the values of the various parameters will be fixed. The measurement of the gain will be the first task to be performed once the assembly of the complete set-up will be finished, i.e. in the first half of 2009.
